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ABSTRACT : PROBLEM TO BE SOLVED: To provide a dual-phase high-tensiie cold rolled steel sheet 
excellent in deep drawability and stretch-f langeability and its production method. 

SOLUTION: The dual-phase high-tensile cold rolled steel sheet comprises 0.01-0.05 
mass% C, 0.1-1.5 mass% Si, 1 .0-3.0 mass% Mn, 0.10 mass% or less P, 0.02 mass% or 
less S, 0.005-0.1 mass% Al, 0.02 mass% or lower N, 0.01-0.2 mass% V, 0,005-0.2 
mass% Nb, and the balance substantially being Fe and unavoidable impurities provided 
that the contents of V, Nb, and C satisfy the relation represented by 
0.5xC/12<(V/51+Nb/93)<2xC/12). The steel sheet has such a steel structure that the 
main phase is a ferrite phase comprising a polygonal ferrite phase and a bainitic ferrite 
phase and the second phase contains a martensite phase in an areal ratio of 1% or 
higher. 
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(57) [lift] 
ft*. 

RS%T\ C:0.01— 0.05%, Si : 0.1—1.5%. Mn:1.0 
—3.0%. P:0.102£J.T\ S:0.02%J^T\ Al: 0.005—0. 
1%. N:0.02%f.T. V:0.01— 0.2%fe ilXhib : 0.005 
— 0.2%£-&1fU J&*0, VfcitN'NbtCi:^** 
(«»%> 0.5XC/12S (V/51+N5/93) S2XC 

flWf»Eftrj&» 6 =3r & tftfr8s&& * L , 'J =r*-A- 7 

-f hfflf, 1 %JiLh«OV;Ux>-9->f h 

^° (V/5UNb/93)/(C/12) 
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CffSH 1 ] mm.%TC : 0.01—0. 05%. Si : 0. 1-1. 
5%. Mn: 1.0— 3.0%, PrO.lOUTF. S :0.02%fcTF. A 
1:0.005—0.1%, N : 0.02%trF. V:0-01— 0.2%£ J: 
t/Nb : 0.005-0. 2% *-**U #0, Vfi il/Nbk C k 
cottM. (S«%) **, 
0.5XC/12^ (V/51H-Nb/93) < 2 C/12 

feft &ffc*Hfii££* t . ±ffl#*# 'J :SW7 x 9 

ffl t . $ <b C . ffilWC 1 % ELttf) v ;l-f yf^f hffii 

SMS. 

[|f*3S2 ] fi%tC :0. 01— 0.05%. Si : 0.1—1. 
5%, Mn: 1.0— 3.0%. P:0.10W.T, S :O.O2%0,T, A 
1:0.005—0-1%. N :0.02%iy.T. V:0.01— 0.2%. N 
b : 0.005— 0.2%ioJ:VTi -.0.001—0. 3%£-&*l . 

V, Nbfcit/Ti tCtCOttl («*% ) 
0.5XC/12S ( V/51-HNb/93+Ti/4S) ^2XC/12 

«iw^**js*«WE*5(tru . ±m s # u 5 

-f f«t^-f-y?7x5'( hffl;^ft&7x^>f b 

fat-, $4>c. si«^ta%iu±<?)-7^'T-y + ;-^ i-ffls- 

*tfif 2 ffli^-f - s ; k £#ft k . 

«s& 0 ttt flu/ 7 7 y s^fcfli*ift«-&fflafflaaBiojift 
wms.. 

±immzbu£xzt>izfa 0.01-0.5 

H*% C fc k -f 4 , ff^S 1 ttzii 2 

im%lM4] KS%TC: 0.01— 0.05%. Si : 0.1—1. 
5%, Mn: 1.0-3-0%. P:0.10%«T. S:O.O2%0,T. A 
1:0.005—0.1%. N:0.02%44T. V:0.01— 0.2%fc 2: 
Xm>: 0.005— 0.2%* VS J;t/Nbk C k 
O*** (Hfi.%) *\ 
0.5XC/12^ (V/51 + Nb/93) £ 2 XC/12 
ft 4 08f£ frjftfef ffilSfc* I) v 7*£ , 8*IMff?E L , 

#67^ yfcT (A c3 m^-50°C) - (AcsSSfcft+SO 

■c> (?>is&m<r>mm.mmiztmLfi:&, wo-cuiTtx- 

B.fyt>lW°C i X'VfiSJgM'CWC/ s tJLh . 700*C#> £40 

or 4 T^asj^T- 5 -c/ s jsLh-cfc* i t z mm t -t 

Kfi%T-C:0.01— 0.05%, Si : 0.1-1. 
5%. Mn:l. 0—3.0%. P :0- MtlT. S:0.02%OT, A 
1:0.005-0.1%. N :0.02%tlT. V:0.01— 0.2%, N 
b : 0.O05— 0.2%fcJ:VTi : 0.001— 0.3%fc*^U ^ 



'">. V, Nb33«tl/TifcCt«0**i (*»%) a*, 
0.5XC/I2g (V/51+Nb/93 + Ti/4S) ^2 XC/12 

fi*ftsttafeLfc«s xHSKsmtu tern* mm 
«*»4»7oox: * t -^ausasTio'c / s jsll. 7oo*ca> £40 

0°C i T iO?S.!gJ^T- 5 *C/ s liLhT* § Z\ b * ft& fc -f 

^sottk w 7 7 v vmz mum^mmmk 
o: 0.01-0. 5M*%^w-ri.cts#^ k-ri>. its 
[JMH«5»ilteil*] 

[O 00 1 I 

§*i440W 1 aiy.±oa^ffl|lgi«5«7]^®PMfcJ;LRc r ) 
[0002] 

®*ib k si'ft^Tj £■ @« ^fto^w/zwffieut ^ 
fiT^s . e ib^^totmf l: k ^ f b ^ p| »# niiM $ -ti- 
h tii, asftfRtf sKKK^s ^ k immixh & t 

[0003] IS««r«Wk-r-&e»jm^ I P t T^^<^7"b- 

^7^x»ti*raii LTVM,; btft&mb $#i4 . L 
*> L , -^(-. ft^JK^bf 4k, 5 > 7 7 * - H 

( rffl) fcjct^Ett (El) i'lTL, ife, m/7 7 

yiS&i>i&TLX , 7'b7«/#;ii;t§ k k tfc , 
«t?l3Sai$ (TS) tJStt(El) b^WJSxElxm^ix 

SSEMt^H hi\X * tz . »5t^ k fcSEffi&aEfrflU 

Xft>f hM (5S©rffl) Sr(it46k LT^U^-7-/U7 
x^-f hk-?^-r>"^-< b02ffi Sr^"-T4Dual - Phase 
99 (DPI) ftk. ^frtyhU^mmiZ^TZvmft 

mmpmbhtix^h. 

[ooo4] y^x^nmcomT^^mn^itmm 
ft 4 m&mMig&wfktL . # taauRMft^ j^*x 
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iDXttK-PV »T tefKfcfiiFTib 2. t CJ<7) , 7 >■ ? 7 * — 
H« ( r«0 #fi<, 889JfiJ0ttt=5&4fci:«»lc, 

mm < a ) *>m< . m/yyy : Jjm&i>'£%> t 

[00 0 5] ^cntztb. f&Mfi«7>77t-F 

§ 800°c (cJrtR Lfttt. t&Ah'f&M I trfx 5 S 

8H*#ftl$fc*LfchJftBI L Srff "5 fcftftfltf&fcYSjW* < , 
HBH*TStd^-*BMWS*YS^>itcA 0 , yr=ys/tst 

[0006] ic5»wsAvstisai > r4fcft«*-&t 

ftV^>-^7sr- KI6 (rffi) *»6fcftlC 
( a ) -t-7ft^ h ( r ) «2fflJ^t U *gJftB«= 

b , £ <W*ftT*± . Hn»f fcft Jt ft a - r « 2 fflists 1 1 > 5 
y -7— * ^ <-<7J3f iTiH£T& fc'MsXSii . # < ffMtUfi 

im, zoxoizmv^yfyf-vm ( ri) 

[ 0 0 0 7 ] Jni.T , ^¥l-35900^fgTii. 0.012 
«*% C -0. 32®fi%S i-0.53g*%Mn-0 . 03MS% P - 
0.05lWA%Ti<7)ffij£<7>i8&J§IS J EffifiL a-?-C02ffitfs 

■c*&87(rct:jnifea ioo°c/ s o^i^aiia^tcT^ 

ff*-*ikk:J:Ds r=1.61 YS=224MPa TS=4S2MPa<0^ 

«asjaatt«BH t jxftflrf- ■& fcft . smisfiifc «t # 

[0008] 



-t&i i: tc J: 0 . SfiJKW^^ yxcflfcfi. loilh? 
> ? 7 * — KfitSniTs #^'7 ? y^'ttt tflBi&S 

SIB*ffilft* £ fc SWftft 
[0009] 

rtti o , s^niiMHuta. mmc zmiiimz-t 
T {111} B^ H B B »-^flSi*^®$ i 1 1 ± o , «v ^ 

mm 4 yizx (A o3 g0iii^-5o*c) - (A c ,s3ms+ 

50'C ) 03SiCUoj|ftMAJK(=jn)R-r •§> i fc t J: D > vfc 
(XfCip i T-OiaKJiT 5 a C/ s l^JLbt L X , ^ 

its ^ tic j; o . m&mzbfrfrhb-i'mmzwttL ? 

y? 7*- m&m< . m/y 5 ^^ttta#=Sra^ffl 

[ooio];;t. *^«f&&a^ffl«M^5E« 
*fcli. ±»'7i5i hffit'*0. ;«7x^MS 
(iefiHMG^vvtf'J ^7i?>f bfflt , *-.Xr 

^-f 7 ;7iMh ffl^iftS t t coT\ ^ J3 1: Ha 

mmx- i %t\±ffy?)v^-y*tA his* *t?m 2 ffl t ft» 

[001 1 ] *S5HB#^jWr>feS8l«FSrlSWS 
mtCO^TIKflJ-r^. fl%t\ C : 0.02%. Si :0.5 
%. Mn : 2.0%; P : 0.05%, S : 0.005%. Al : 0.03 
%', N : 0.002% £gcfcM.f&t U ZtHZV :0.01— 0. 15 
Stft%ftiB»BJ:U c Nb : 0.001—0. 16H*Stf«DlBHT38 
Sn L fc R5r S V ± tfflb#** £ *-f l» ffl « (^mmmz 
o^t, 1250r.tiQ^L<lO£ST-±^ffiittfcS. 

iffiffiftTaito&^aarc t * -& «t 5 k 3 ^ -cxffli^ -> 

T^J54.0mmh Lit ^fc. tt±E®l?T@. 
roOffiSJiat LT650"Cx 3h^fiKMDatitUfc. 
5 1 % 8t* , £ET*70%(OiftBB£ESE £tt LTflDS1.2mm 
tL^ov^T\ ril^^fflg^, (A c3 »^-50 
°C) - (A o8 SBiJSl+50t:) ^SJ*rtT*)§S50 o C€r 

®{±. <b7owc :4 toaffiJi t 7oot:a^4oo 

'CtX'^&mX't^lZ^C/s t L. 400'C^fe^aS 
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[0012] ftt>tit2<§mmmz~o^x . BiwMmzm 
mzM ix mm-nmz^mmms: ff^t t * wurtr* 

4. HK4. ffi^R ( r t ) , E®*|tat345.S*[pl { r 
d ) feJ:lflraE*i*Bfc:*ia (90S) ( r c ) ^T^r 
ffi { = { r L + r c +- 2 x r „ > 4 > fc LT 
[0013] Bffliti. vfcNb£>*Wi0«c fccoW^Trtt 
tautttt/^yx (tsxei) tatarfiwt^L^si 

< (V/51+NV93) /' (C/12) ) TAD. MMttrfti: 
SW<5^ (TSXEI) i±.TtzW-fXmt. 

[00 14] lai* 1 ^, m t P<ovt* l ktM>ey&m:c 
t com^itlz LTO. 5—2. O^KHCSIRB-f-S i t fc J; 

o, m^rmtti\m&mf'<?>A&i*t>ti* art 

[0015] oi't, ±iad 1 X-m^fzttMMUcr) o 
£>, (V/51+Nb/93) / (C/12) = l.l<7)»m& ( A c3 
30BUa:87OlC) £JKffl|jEHEU 

*rf£ . &#ftjBflE*» <3700°C & vemgB#?<o s P*8bSBt 
Jg£20T/s t L, 700 i C^^400t:^T«iSKi*T^ :E F 
^My]?C/ sfc LTSa*TJtSM-*iia«« 

out. J«aHfi»*SI*L5^tf*r* (A) £*46T# 

ii , «0&flKj&» & 700T i T<?>jaffi«T<OT^^afiSK 
2: S-C. s <>; U 70OT^M00T£T^.)i^i#C^% 

£ 3 xl/ s i l xmi§L& t&sh-4 ^ t tc 4 -> 

[0016] J^tTKIMi, JFST lQOWMfelzmkl 
X . lOmm^^V^-Tfl^ftV^Tft^^^^JtSr 

A (%) = { (d-d 0 )/d„} xiOOT*»fc, ^ir 
*3, d 0 :WR?&m. d : fJft,M^I*IgT|) 

[ 0 0 1 7 ] m 2 14. jf&A«MtiM^^tf¥ ( A ) 

tsar-raw* * u/sho- wt» a . beosis** 
6, (A o8 SEBuft-5ox:> - (A a8 j0nos+ 

5o°o (Dimmit fr-o^<r/&<7r&Mizmf 
^mm.mk?m^%mizi-h z. t t 4 9 , sjv^mm 

#W<3ii. W7 5^5^ttfc:ttfi«:a^»MSEfMi«BK 

[0018] *»HH«W«©(iatTtt. jR*BIfSfc:*Jlvc 
(4, SISJMMfcllrfcttBffiSCiJAVN^dwSrv^A. il 

ii} w^skm-kmmm<?mL. i^7>? 7*- h 



ffij&^P-f -f hffit:^® u S*' ' 9 > ^ 7 * - H (B 

&^«7x7-f hffl<?Da^ffl«b&« 

#<5>n«.. zcom&%Lm£. (Acsaeowa-a 

°C) - (A c3 »fi+50"C) fci-S^fcfcJ: 9s Hffc 

^7x5^ NfcM-f7?7x7^ hfflT. ^2 
•k '3 ^HMfr^&ff-^IBNIMiSli, ±ffl«o*f U ^>/l 

T(45ri'». 

[0019] 3fc^BHt4. _UELfcfclI.fc*-3# , § 6(C 
«*tLT*JSSK/£t. WT* 9 . *% a J^ti4Tieo 
tfc9T*«», 

( 1 ) K4%TC: 0.01-0. 05%. Si : 0.1—1.5%, Mn: 
1,0-3.0%, P:0.10%tJ.T, S:0.02%J31T, Al:O.0O5 
—0.1%, N:0.02%iy.T, V:0.01— 0.2%*3 J:t>'Nb : 
0.005-0. 2%Sr-^Wt . A^o, V&XVNbk C t ct>#^ 
S (SS%) ^\ 

0.5XC/12S (V/51+Nb/93) S2XC/12 

-f Kffli:M-f7?7x7^ hfii J b^7x7-f h 

ST. HW^Tl%l?JLJb^V/L-7 i >-+?--f hffl* 

[00 20] ( 2 ) «i%TC :0.01— 0. 05%, Si : 0. 1 
— 1.5%, Mn: 1.0—3.0%, P:0.10%WIT, S :0.02%1U 
T, Al:0.005— 0.1%. N : 0.02%OT, V: 0.01-0.2 
%, Kb: 0.005— 0.2?ofc<tl/Ti : 0.001-0. 3%^#1f 
L , , V , Nbts 4 tXT i t C fc c?)#*S ( «*% ) 

0.5XC/12S (V/51+Nb/93+Ti/48) S2XC/12 

•f MK-f^fy77x7^ hfiKi^x?^ h 
1ST, §^{3. ®«*Tl%BLh^v^>^^ hffi$: 

mm 9 at mt ? ? >■ ¥mzm\tzM&mmmmi]<% 
[0021] ( 3 ) ±Mmmzmtx$ t>izwo ■. o.oi- 
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[00 2 2] (4 ) fii%TC:0.01-0.05%, Si : 0.1 
-1.5%, Mn:1.0— 3.0%, P :0.10%felT, S:0.02%& 
T, At:0.005— 0.1%, N : 0.02%WT, V:0. 01-0.2 
%&£tm> : 0.005— 0.2%£-£^U VSJclAlb 

kck«i-3r* a*. 

0.5XC/12S (V/51+Nb/93) S2XC/12 

§£^4 WCT ( A c 3 ^^r-50 C) — <A c3 33&£+50 

BtfrkTWC 4 troia**ciorc/ s mh, 7«rca>640 
(rc*-?<o»«W? 5 -c/ s JSLLT A * £ k i fMRt t 
ft , 2H£ 0 ttiW? 5 > ■yttfcftftfc* £«Mii53S 

[0023] ( 5 ) fi%?C :0. 01— 0.05%, Si : 0. 1 
-1.5%, Mn:l. 0—3.0%, P :0.10%iaT, S:0.02%£1 
T, Al :0.005— 0.1%, N:0.02%J I UT, V:0.01— 0.2 
%, Nb : 0.005— 0.2%fcJ;VTi : 0.001— 0.3%*-^W 
I- , *»o , V , Nb£ J: </T itCk <7)#Wi ( »ft% ) 
A 4 , 

0.5 • C/12£ ( V/51 + Nb/93+Ti/4S ) S 2 X C/12 
my 4 >-tcT ( A c3 35!B0Si-5or.) - < A o8 33«j&h-5Q 

■c) cD&w££oi&mfcmiztm.itim, *xrcjaT±-c 
o*c 4 t-ws«*st- 5 *c/ s a±x-h ft z t twrnt-t 
[0024] ( 6 > mx 7 7-« . ±mmmzbuz_x s & 

tCMo : 0.01-0. 5fii%£#*-f ft £ k £WS£-*N& . 

±12 ( 4 ) ifctt: ( 5 ) fclBtt»i8HK9tefcttlJ f 7?y 
[00 2 5] 

[0020] ±-r , ^fffiMHRwajwc-s^-rBw-r 

-Tivy x. =7 A T-ft k^u^Jgtf)^ v*s.-f ^ . y ^7i7 
-f hffl»£L*:3ifflk, ^/H^^M hffl£*tfSS2 

7i7-{ hfflt^-f 7 ?7x7^ t-ffili {1111 * 

4. 

[00 27] ffinftttfcij (VS) kK^3ii«f*t^s'^> 

x (tsxei) £wu wi^aaeottfcffv:'?^*^* 



ffiM* . jKU r/+/t,7 x =7 A hfttsXTfU -f- -y 9 7 

hfflK^7x^^ hfflT*|>4£ffik, 
^ Miff fctrtS 2 ffl k OftS«lt k f £ 

M-Tftffim^-C80%J^±h L , fio^tf^^-^-y 

4 JlT t » ft <T k tmt U > . 4 , *SWrc«;K U =f ^ 

ai:***L ft . fKD x 5 -f hfi*J J: tf^-f --f- 

'v?7x7-n . ffiW*T-80%*5»T1± , M V 
f*i/V 7 > x S Hfiif 4 c 1 36*fflJt fc 3r 0 , TUX ^ 
tt*«(ST^ 4 fflW* 1 * ft 47t, $6tcB*f 

3r5itt k /!M;Wtt*qB*S*L**-S-C« , ±ffilz &tb ft 
M-f7?7x5>f MaoHF&J^. i»BWT10?sf£U: 

3tA, ±ffi-C**JKU ^t47 1 hfflii iVX>f - 
f7?7i7-f hffiii99%J;iTt-rft«* i ^4 LV\ 
[0 028] Afc, H2ffltLT. -7;t/f- 

l %m±#*-f s«fcd ^ft^ffiMMHTft ft . -74t >-f 

-f i-tax^ffi*t'i%.*jSTii, mmmi (m tm 

v WX.Wtf> < 5 (TSXEI ) £ ni$t3ftJl S ^rft Z t 

[ 0 0 2 9 ] ifcC. *«Bfl«0?&SE««WffllS*RRjEUfc 
C : 0.01—0.05% 

'l'7x5^( hfflfc,tO : Mzf7?7x7>( MIA»4»?r 

fffiii-rftTc^T'*) o . ^BST'iia-^ffl^^^a^^ 

^o.oi%y.±#r-#-rft.'£-S*%ft . — o.05%£jS.i 
ft#*?i, {linW^R a 0 »^ffl««^3iSrFI^L , 
O^Sftt^ilX^flS^ffiTS-ti-ft. i«3tft. *H 
W«is c ^&*tio. 01-0.05% (cRBJE u«: . 

[0 03 0] Si : 0.1—1.5% 

Site, ■BRoS6tt*l»tc«TS-tt-*ik=Sr<, iiMr 

(4, Si^M{40.1%£JLkk-rfti^^*>fto U36*t=Sr 
^ . Sitt&tfl .5%Sr«2^4k, » 0 ^.comiti 
J9<. zateib* Si**JU40.1~1.5XfclRjeLfc 4 

M{i0.7%*iSk-4"ft Z biimt L\\ 
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[003 1] Hn: 1.0—3.0% 

=f-*vl- 7*7-1' bffift J:t/<>f - -1- 7^7i7^MA> 
^$■4 7x7^ htSi:, fS2fflT^4v/L^>-+M hffi 

h 4 U =7 J -h/l 7 x 7 -f h ffl *J <£ tZ-x-f -fv;7x5 

iS t**r$-4 oiflffi t v \ ffi^fliffllK*illt<?)i« 

4 s MfcjE t T 4 £W*?4 LV> £ ^ J: 5 

4 . — Nn*#lbW3 . 0% fetti 4 2: . 8B& 9 ttfc i 

1 . 0-3. OSSOKHCEBJE L ft 
[0032] P : 0. 10%ii*T 

$ -its £ t 4 if , p irfr*^'o. 10% £H/:4 

it-th ZCOtifr, P^**i±0.10%lTBc" n €L^., 
=flr*i. i 0«ifc^b-XJiai!H!b&<ll*$h.6*^c:ti. 

[00 3 3] S : 0.02%t;lT 

»tt . t < tc# v 7 5 > ismmco^ t *t>?z $> -rim 

X fohfzih. X'% *^tflB*-r*«**#*L< . 0.02% 
mTic 4 fc s § {5 if JBlHte&B: S * < =5:4 C t 

tts S^*»ti:0.01%&Tfc^4<^?4L<, «fc 
4 l< f±0. 005% tlTT* 4 „ 
[ 0 0 34 ] Al : 0.005—0.1% 
Alii. »toKR7Hftfc L-CSHnSfu «<7)?*f*JK*fiLh 
§ ^"4 0{cWm^7uST'^> 4 A*. 0 . 005%5fcjST*ii« 
ogMltf^K. — S". 0.1$6*iB£T**L'tfcJ:0- 

<ntz#>, Al #WStio. 005—0. Lfc . * 

SffiBTii , AiKiWSW^BBfcfirffiR: J; 4 ffttft££ilHft 
-T4 C> WT'(it-< . tz t timffltis&SimtZfx'i T *> 
J: < , ;*i^«)RIH£tc J: 4««*»*»W(0KHft:*i 

*X4, Ca^»BEM^&ap«CliajnLtt. 



[0035] N : O.O2%0.T 

7C*-CS>4A\ 0.029fitjBi-C#*-r*fc. fil^tcM 

^4. c\<ntz#>, N(i0.02%OT^m5EL7t. J: 
9 7" u XfiS;jgttOf6l_h^TO § *i 4 ± N tiffiM^ 
ii:4 -I b tfiHF* I < . 0. 004%lilT fc ^4 ^ jfiT* 
4, 

[0036] V : 0.01—0.2% . Nb : 0.005— 0.2%'C* 
o0.5>?C/12S (V/51+Nb/93) S2 XC/12«B8^Sr 

5t-r4 ifc J: o , mi) mmikii&mm&m&Zitx 

ftt>7>-7 7*-K(i^ft4Cli:* i T'^4. S^iz. ^ 
#WtliVfaJ:lrtlb5Wlifl:*&J8j»Si3-CHaiCSr^* 

ViT^;L-r>^ N^S§^4C fctciO, ±fflT$>4 

-e iX -TiXO . 01 % ULhfc J: £A'0 . 005%iil±Ti4 » o N 
C V, Nbc^)#-#M (K»%) A%5XC/12S (V/51 
+ Nb/93 ) <rm& S: »J&^4 C t /A^t'J) 4 . — * . 

A\ fc4V^ti, C. V, Nbo^** («M%) *< (V/5 
l+Nb/93) >2xC/12T*&t, ^B#(c^(f4Vjy 

hffi fc . ^2 ffit-fc 4 7;lf > ^ -f h IB fc em&BM 
W%htl&\\ Ltz-fr^X, *^HHTt± s V : 0.01—0. 
2% , Nb : 0 - 005—0 . 2 % f* j o0 . 5 X C /12 S ( V/51 +H 

b/93) £ 2 xc/i2tf>W«£8K:-$-£ fc KRBjetfc. 
[0037] 4fc, *IMBTt±, J:lfiL/i*i)^tcJn^ 
T, «*%T\ Ti : 0.001— 0.3%£ ^*f4 it »4 
L <. ±3EC, V. ybcry&fia. <«* 

%) OBB»#C*S0.5xC/12^ (V/51+Nb/93> ^2 
xC/12tttiT, ±EC S V. Nb, Ticry^m («Jft 
%) iOMfS^, -T^o0.5XC/12^ (V/51+Nb/93+ 
T1/4S ) S 2 X C /12& 4 raf^^5B>ttC: t tf&mT$> 

4. Tit±KfH«pj«5arefto, sig B a a fit(4ia?§c.^ 

K> , Sill) W»Aft-^HNI$ > .7 7 * 
-F«^f#4„ $i3t, MMBttCti, V\ NbtS«fctfTi5S 

HS£-tt-4 i 1 1 J: <0 . ±fflTS> 4 ^ U 7jt7-Y h 



BNSDOCID: <JP 200334268 GA__L> 



( 7 ) 0 0 3 - 3 4 2 6 S 0 ( P 2 0 0 3 - 3 4 2 6 S 0 A ) 



l%£A±X"fr-O0.5X-C/i2& ( V/51 + Nb/93 + Ti/4S) cr> 

mi&m%.-tz>z. t . — Ti-gr*£j&*o. 

39tf*jHi4*\ &ftU{i„ (V/51+Nb/93+Ti/4S) > 
2 XC/12C** t - fttW^fettftiRfl^^JtllWW 
£ *) C < < * § - l> * U i9>fh 

ffiti J:U>M 7?7i7'( hfflt , SS2fflT£> S v 
/tor > + M MSfc«H^ffl«*^feii^ri^ L£j&^ 
T. Ti£-&3rtft*§-&{CJi, Ti : O.OOl-0. 3%X'fo~>X 
0.5XC/12S (V/51+Nb/93+Ti/48) £2XC/12ft£ 

Hftfcijfcrfi t imm it: . 

[ 0 0 3 S ] ifc. ileL^ffilMPxT 
$ ^tCMo : 0.01-0- 5% ar-^-f^. £ fc#*F± U>, 
Mo: 0.01— 0-5% 

MoiiMn t . ±fflTA ft * 'J =f-*-/l 7 x 5 h f@33 

ififHtJC t T TS £ . * OSMltt , 0.01 XfiLhOMo 
0.01~0.59tffc|R5eL/S. 

r o o 3 9 ] *«wr«. jjetfcjjt^jjwwa 

A f lf4LV^ B, Ca, RB^£jE#£)M&ft£>KHrt 

[0040] Bli, «B<^)jftXtt*rtLh , f-*ftffltqrf-4 
7C*T* 9 , it^tcjE t-fr^TCS: ft . Lj&»L , B 
3&*0.003.%£j@xft£ . aS^M^ft . BU:0.003 
«i3lT*«ff 4 L t > . i 9114 L v tfgffliio. 0001- 

0. 002%'CS) ft „ Cafe J; imm. . SWrtE*J«OJKIB 

tt£ft_t$-£ft#rJllrlPf ft. iOidfcS&flMi, Cafe 
&ft-T\ O.013tf*Siifclt3Br*- ft £«te«>. Cafe J; 

1. ^em« a « i at Jt ti 2 a^^Ki , -&tt -co . o i 

0.001— 0.0059fCA ft . 

MxifSb. Sn. Zn. Co^W^l. rft&^WMco 
flMHfc LTii s Sb:0.01%jy.T. Sn : 0.1%1UT\ Z 
n : 0.01%UT. Co : O.lftOTOKH't**. 

•caa-f * *sHB<osgjs^tfflv> yxi.i7 5 7« 
x 5 r couasai^sffiHt:^ t ^liMts . #3iis?> 

at, mmfczmm^&mfcimt. mmRtzftm 



mmm~tu®i3jmxmt trnxsittz t izx omji 

[0043] ffiffl"f ftlS-X 9 714 . OflTOfSr 
PMrf-ft fcft&ciiMM^&TSit^ft oj&W * Lutf . 

5 7'^iSBtLfcsOfe, iw^/vISit^Jt, -eco 

* 4 tHnSMPtStA't ft JSrifc^, fc-f^HRSftt-l 1 ! -? 

*i*K-7n-fe^ t>|S]asfir< iifflT"* ft . 
[0044] iJEtfc«S (i^77*) tllBftL. 

[ O O 4 5 ] X 5 : 900'CJ7J.± 

X77lnM£K(a, ©fm^^ft^-tirft^ t lz± 0 . 
{Ill] WIS H H H *^I«$r5l3*$^. mt 0tt*iK»-r4 

ft*. fii^JwaaLv^ U'L, sna?agj& s 9oo°c* 

;l«ofe^;tt^'^-tft . zcDtzsb. x 5 TlaS&Bg 
J±90trcJ3Lhfct' ft i fc 4 L v \ 4 , BMtfflbO 

tisn^ff 5 x jr~/i o x<?5ti±^ . x 7 ^rnm^L 

m.<?)±$m& I300°c tt^ik^J: 9 MT* ft . fcfc . 
Witt*t^-3Jt«jftjK>. ^-hA-^ana-f-ft. ^ 

afi.ft-ItJiW 5 4 gr ^ „ 
[0046] f±±EE@*?TfflK : TOTCELh 
f±±ffii^T?aS (FDD (a. ^P B 1JBE5ifeiZ>'S^ B a B M 

*>, ttiffi^lTfaffi/ZTOO'C^iiTU. 

[0047] ^Kjas : aotrctiT 
mm&m±, mxMrt-t&mm^i^^, -tub 

*>. «&ffi»Wc^^ift.h, x^--yW/iMJat7, 

ft *ts, «i«au«±20<rc*ipti:**ts jh«j^Kj&^ 

ii7cf-ft fcft . #K^.g^TKS:200r. 4: ^"ft i i: 5^ J: 
OSfjST'fcft. 

[0048]C(7)J:dtC. tttFRMfffiXBttt* 
y^ZmxZVLklzWf&LMk. tt±JBB»TaK : 700 
"CtJLht^-ft^JES^SifL, 800CWT»* L<i±200 
a CCLbco^BSSKt'# # K 0 »MS k •+ ft <Oj&«ff 4 L 



<JP 2Q03342680A l_> 



'■(8) 0 03-34268 0 ( P 20 0 3- 34 2 680A) 



10-0 . 25comm bi-£>Cttf18-£U^ 

[0049] ttz. mffim-z>is-h'<-m±£m£ 
mtmmyuiz^mm-t&ztte. mm 

[00 50] ot>T\ M««£gt?ftf^ JfclBlflESiSrfi&L 

ii . { in } s^ B B B 3ft^4i^«i*-r . ftfcfcasR o 
i o o 5 n g jjemeiiK^iiijhfidRM&ff 

•CfraifiW^A*. ffiM£ft£tf ( A c3 ^J&sj£-50r > * 

teft&tfj&Mtu i 1 1 1 1 m%s£hM-&ffimm 

[ 0 0 5 2 ] Srfc, f?liJMftfMrc»*3l|* H <-f -f--y 

£> . 40(PCJSlT4r»fi]-t* i: t i iZ . £ tOita^&tt 
4 T^JWffit* & . fi5Sfiii&a» «b?00°C 4 T<0fflK*W 
Or / s HUl , 700'C*» & 400"C t X'O&W&T 5 *C./ s 

5ic/sjaji4: L T400rWrFiT^l^i ttcJ: 

S^(C<<^>9, Xm?&tf{&T-t&tzisbX'foZ>, - 
. 700-C*^ M0O*Ci T'^ffl^T-O^i^injijeAi 5 



_hlS J F%^m v aJST-400riy.Ti^af S i fc4*(63? 

[0053] UJ ! ot, *^|BB{Ct5V^T(i, 
Urfrt-7x7^ htM-f-/?7i7^ MBa»G>:3r 

=siagiyjfcs> h vrc/ s ^^^Aflffltscetf i » . 
. 7oor *^ 4oo*c i tvj^iaBEWc 5 <e/ s tUKW 

[0 0 54] 

[^S6M] i ic^mf&nmmzwpx'mm. i . mm 

mffifeVX77kLtz. OUT". iiX^|0X57'^125O 

« : 6wct^&m%m&zm~fmjLmz£ o . mm 
x\ ;iif»^w(Mf)t, jm&myj >x-m2 

£hHffiMl5ff>$gifc::B ft^T^SljS^fi . SWmK^ 
i3700°CtTW? B 1 ^fc , 700— 40(rc(?)iaK*Si: tC^ft 
TMffllL. 400^^4 TiSiflLt:. %M\tim& (Jfr 
»PHE) fc, S^KfftJf^ :0.5%wm«E3!i£ifeL 

[005 5] #^*lfc«Hh&»ii>»ailfrfrSa5t L, ffi^TJ 
rtt^MfirWiir ( Lijf) i:ont, 7t^f^ii^-g>u 

i±^mw-7m$m£m^^xAoo~-iwomm&< r >mmx- 

U j.7^ Nfflfe il/^ -f- r77x5-f hffl 

l»fcWI«tJIS5^3l5ttSlltM-taaRLT, JiS Z 224 

lwasEtswutriisiiiSsi*^^. ttwe* (ys) . 

?l5S5t$ (TS) , fotf (El) ^f^ib (YR) 

4fc r «4, «**>^*RIRLfcJlS5^l5aiCeUT-S:M 

V . JIS Z 2254£OfflSt=«! LT r fl ( 

if* (A ) t>^»/>. JdSW ( a ) ii. f#£ 

*ut»»A»feli5»^Sr*gli5ll^ MiSoidtJPST 1001 

m^m.2t,z^, 

[0056] 



JP 20033426S0A_I_> 



' ( 9 ) 0 0 3 342680 ( P 2 0 0 3 - 34 2 6 S 0 A) 





<t m & ft mm%) 






CC) 




c 


S i 


Mn 


P 


s 


A 1 


N 


V 


Nb 


T i 


Mo 


A 


a. 020 


0. 52 


2. 05 


0. 052 


0.002 


033 


a. oo2i 


0. 082 


0, 041 


0. 015 


0.15 




1. 42 


875 




a 


0. 021 


0. 48 


2. IS 


0. 048 


0. 003 


0.035 


0. 0025 


0,051 


0, 082 


0. OH 




- 


1. 24 


865 




c 


0. 022 


0. 55 


2. 05 


0. 035 


0. D02 


0, 02fl 


ft. 0022 


0. 0*5 


0. 044 




a is 


1. 37 




870 




D 


0. 021 


0.69 


2. 12 


a. a4s 


e. cos 


0, 033 


0.0018 


o,<m 


0. 042 






i n 


- 


870 




E 


0. 034 


0.51 


1. 50 


0. 010 


0. 002 


0- oao 


0. €020 


0. 093 


0. 075 


e. ois 








860 




F 




0.51 


2. Jl 


0. 045 


0. 006 


C. 035 


0. 0020 


0. 087 


0. 155 


0. 012 


0. 16 




2. 29 


865 




G 


0. 022 


0. 51 


2. 04 


0. 061 


G. 007 


fl. Q34 


Q. 0024 


0, 015 


0. 006 


0. BIS 


0. 15 




0.37 


865 




H 


a. oos 


0.49 


2.03 


0. 050 


0. Q05 


0. 033 


0. 0021 


0. 028 


0. 020 






L 53 




895 




I 


0. 062 


0. 12 


2.02 


0. 010 


0. 006 


0. 034 


0. 0O23 


0. 028 


0. 015 






0. 14 




845 





(EE) *i : X— (Y/6I+Nb/93> / 



*2: Y— CV/BH-«b/93+ T 1 /4«) / CC/IZ) 
[00 5 7] [^2] 



BNSDOCID: <JP 20033426aOA 1 > 



(tlO) ) 0 3- 3 42680 (P2003-342680A) 









5£ 

±e 


±j 


& 

M 

TT 


1 




44- 


5 

1 
« 
-It 


5 


if 










o 


o 


CP 
aO 


«M 


CP 
N 


o 


cu 


o 




O 

O 


c— 














© 


<D 




to 


to 






CO 




CO 






Im 






< 








O 








CP 




a 




>- s 


«3 


t*- 


UP 


W 
tA 


t£9 

ua 


LT3 
C— 


a> 


OD 
<D 


C~ 


to 


W 


t— 


© 


X 


£Zi 

o 

CM 

in 


o 

vO 
to 

IO 


*N 
Ob 


O 

o 
cr? 


o 

CM 
LO 


o 
o 


o 
« 


O 


a 
o 


o 
o 

!N 


o 
« 


CZJ 

r— 

c*S 

i^J 




<M 

CO 


Cxi 




CM 

m 


C\) 




■TO 


CO 

est 


CP 


r— 

CH 




CN 






o 

o 
to 


o 
-rr 


O 
O 

o 


o 
o 
to 


to 


O 
CD 


o 


: O 

US 


CD 


o 
to 


o 

L-) 


O 

cn 
«o 








CP 
CO 


o 


o 
ca 

CO 


o 

CO 


a 






CO 


T 

"CJ 1 


o 

CM 

en 


o 

CO 
cl 


o 

CO 

•<r 






Is 


—I 


1 


i 


N 


CO 


CD 






1 


CM 


1 


aO 




CO 

K 


if- 




1 


1 




3D 


-J 1 


o 




1 


CJ 




CO 


si 




i 


i£ 


f 


1 




S 






















cn 

CO 


I— 1 
CD 


o 
o 


CO 


cn 


o 




m 

t?i 


o 
O 


oO 


CP 


fN 








<rj 
cO 


1 


1 




in 


o 




O 


1 


CP 


f 


i 




W _ 

Base 
G ~ 




o 


o 


TO 
c- 




1 


to 


CO 


o 

C5 


"5 


o 
a 


CM 
EO 






fe 




a 




n 


n 

Cl 

C* 




a 


c 




■a 


e 




si 




o 






m 




O 










to 










to 


«i 


o 


CD 

CN 




o 

CN 


C3 
CM 


o 

UM 


o 

CSl 




o 
ro 




S g 


DO 


a 

CM 

r- 




o 

VQ 
0Q 


CP 
CO 


o 

U7 
CO 


r ~r 
Cn 




0G 


i=? 
3= 


o 

cO 


«rj 
cc 


so 


=> 
ro 

CO 


m 

<^ 




u . 


in 

4-— 
00 


1/5 
CO 




LO 

cc 


CO 
CO 


a 
t- 
co 


go 


cc 


to 


GO 


cO 


CTj 
3D 


N" 
fiO 




<C 


< 




<: 




o 




Q 


W 


M 








«3£ 






»-> 










« 











fa 

e 
s 

v 
P 



S^fc^S. ffiv^KMfctt (YR^70%) , 



atftJtllMBrcJi. f^ttifc (YR) ^SJV^\ #WX (E 
I). 9 V? 7*- Kit (rffl) 4fc«^a£tf* (A) 

[0059] 



BNSDOCID: <JP 2003342680A_L_> 



(tXl) 303-3426S0 (P2003-342680A) 



[HI] v t Nix^^rM t C fc ODBWft**-r Jt ( v/5 
l+Nb/93) ,/ (C/12) <rfl> fc» 

s «. 

[02] #$t£JU^^^$hff$ ( A ) tftHM* 



[Hi] 



[02] 



1.8 
1. 6 

K 1.2 

1.0 

0.8 
* 20000 

DC 

^ 19000 

^ 17000 
16QO0 



J 










— ™4 







0.5 1.0 1.6 2,0 2.5 
CV/51-HSb/B3)/(C/12) 



3. 0 



120 












jgf.100 






« 60 










— i * ! . i 



7fl0 T5D AGO 850 90S 950 



1000 



7n> 

(72)fl&HjJ# ±SE lit F^-,M##) 4K037 EA01 EA05 EA15 EA16 EA17 

TSS»^TO**Kir[«(Bri»* JU*ttl EA18 EA19 EA23 EA25 EA27 

ft^AiHSWBBfiOJrrt EA2S EA31 EA32 EB05 EB08 

EB09 EB11 FBOO FGOO FH01 
FJ04 FJ05 FJ06 PK02 FK03 
GAOS MOO 



3NSDOCID: <JP 200334268 0A_1_> 



